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Abstract: Trypanosoma ryukyuense n. sp. was discovered from the blood smears of Eublepharis 
kuroiwae kuroiwae (Namie, 1912) captured in Yona, Kunigami-son, Okinawa Island. This 
trypanosome is a polymorphic species, and at least two morphological types can be distinguish- 
ed. Type I (typical form) : Both ends pointed; twisted on longitudinal axis; 49.1 microns in 
total length including a free flagellum (11.9 microns) and 10.6 microns in width. The most 
peculiar feature of this type is its spiral ridges which turn along the body surface several times. 
Typical form of this species can be distinguished from all other trypanosomes known from 
reptiles and other animals based on its paticular spiral ridges. Type II (broader form): The 
body broader; surface costate ; 33.3 microns in length excluding a free flagellum (8.9 microns) 
and 23.2 microns in width. This form is quite different from the typical form, but there are 
some examples of the intermediate form of both types. In addition to those two types, some 
small trypanosomes without spiral ridges were detected, and these forms might be younger 
than the typical form. In any form, multiplication was not observed in the peripheral blood of 


the host animal. No information concerning to a vector for this trypanosome was obtained. 


During a period of June, 1976, the present author had an opportunity to examine the 
blood smears of Eublepharis kuroiwae kurotwae (Namie, 1912), which is classitied in the 
subfamily Eublepharinae of the family Gekkonidae, in Okinawa Island. From the blood smears, 
a new polymorphic trypanosome was detected. According to literatures, totally twelve species 
of trypanosomes are known from the family Gekkonidae, but the new trypanosome is quite 
different from those species and any other trypanosomes known from reptiles. In the present 
paper, therefore, the species is described as Trypanosoma ryukyuense n. sp. based on the 
Giemsa stained blood-smears. The species is the first trypanosome recorded from the 


subfamily Eublepharinae. 


Trypanosoma ryukyuense n. sp. 
(Tables 1-2, Figs. 1-4) 


The trypanosome detected from the peripheral blood of Eublepharis kuroiwae kurotwae 
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is a polymorphic species as shown in Figs. 1-4, and at least two types can be distinguished 
morphologically. The description of Trypanosoma ryukyuense n. sp. is mainly based on Type 
I (or typical form), but Type II (or broader form) and other forms should be refered the 
forms belonging to the same single polymorphic new species. 

Type I (Table 1 ; Fig. 1, c-f; Fig. 3, c-f; Fig. 4, g): The body slender than Type 
II ; both ends pointed ; twisted on longitudinal axis ; 49.1 microns in average total length 
including a free flagellum and 10.6 microns in average width at the level of nucleus including 
width of undulating membrane; length of free flagellum 11.9 microns; nucleus situated near 
kinetoplast and distance (K-N) 4.4 microns; circular kinetoplast lying marginally ; shape of 
nucleus usually round or ellipitical, and several chromatic granules seen in nucleus ; nuclear 
membrane indistinct ; distance of posterior end to middle of nucleus (P-N) 18.9 microns ; 
distance of anterior end to middle of nucleus (A-N) 18.4 microns ; the kinetoplast index 
(P~N/K-N)=4.8 ; the nuclear index (P-N/A-N)=1.0. 

The most peculiar feature of this type is its spiral ridges which turn along the body 
surface several times as a screw. In living specimen, the spiral ridges appear as a bundle of 
ribons, and those ridges also are undulating, then it appears as if the trypanosome has several 
undulating membranes. The cytoplasm stained dark purple, therefore sometimes the nucleus 
cannot be distinguished. 

Type II (Table 2; Fig. 1, g-1; Fig. 2, m-s ; Fig. 4, h-1) : The body broader; 
surface costate ; 33.3 microns in body length excluding a free flagellum, and 23.2 microns in 
width at widest part excluding undulating membrane ; distance between kinetoplast and middle 
of nucleus (K-N) 9.4 microns ; length of free flagellum 8.9 microns ; nucleus round or 
elliptical and 3.2 microns in length and 2.9 microns in width; several chromatic granules seen 
in nucleus. 

This form is quite different from Type I, but some trypanosomes (Fig. 1, g-h) are 
apparently intermediate form of both types. In well developed individuals, the colour of 
cytoplasm is pale blue, and the spiral ridges are not conspicuous. 

Other forms (Fig. 1, b; Fig. 3, a-b): Some small trypanosomes without spiral ridges 
were detected, and these forms are apparently younger than typical forms, and Fig. 1, b and 
Fig. 3, a, are the youngest. Those forms are very rare in the blood specimens. 

At present, the author believes that those types of trypanosome detected from Eublepharis 
kuroiwae kuroiwae belong to a single species, because there are distinct intermediate forms 
between typical form and broader form, and both forms have similar nuclear structure. 
Multiplication was not observed. 

Type smear : Holotype and paratype smears are in the collection of the author in the 
Department of Epidemiology, Institute for Tropical Medicine, Nagasaki University. Two 
paratype smears will be deposited in the collection of the Wellcome Museum of Medical 
Science, London. 

Type host: Eublepharis kuroiwae kuroiwae (Namie, 1912) (Reptilia: Gekkonidae). 
Totally four individuals of the host animal were examined, and from all of them Trypanosoma 


ryukyuense n. sp. was detected. Type smears were taken from one of the host animals (No. 
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Fig. 1. Trypanosoma ryukyuense n. sp. 
a. normal erythrocyte of Eublepharis kuroiwae kuroiwae 
b. immature trypanosome 
c-f. typical form (Type I 
g-h. intermediate form 
i-l. broader form (Type II) 
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Fig. 2. Trypanosoma ryukyuense n. sp. (broader form). 
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Table 1. Size (in microns) of Trypanosoma ryukyuense n. sp. (typical form) 
TL P-N A-N K-N P-K FF W NL KI NI 
55.0 21.6 22.4 3.0 19.4 11.1 11.1 3.1 7.2 1.0 
49.7 18.7 Lied 5.1 17.8 13.9 9.2 3.6 3.7 1.1 
49.7 19.9 21.6 2.1 19.4 8.3 10.6 2.5 9.5 0.9 
44.4 17.8 15.5 3.9 14.4 11.1 11.9 2.2 4.6 1.1 
48.1 18.5 18.5 3.5 18.1 11.1 10.8 3.6 5.3 1.0 
47.2 18.0 18.3 3.0 20.8 11.1 14.2 3.1 6.0 1.0 
45.0 20.3 16.7 4.2 19.7 8.1 11.4 2.8 4,8 1.2 
55.6 21.2 23.1 4.0 20.8 11.4 9.2 1.7 5.3 0.9 
54.7 21.1 23.9 5.0 19.4 9.7 8.1 3.3 4,2 0.9 
45.0 15.8 18.1 6.4 14.4 11.1 TIl 2.8 2.5 0.9 
51.1 21.0 18.8 6.3 18.9 11.4 12.2 Su Å Ja l 
43.9 15.5 17.2 4.2 15.3 11.1 8.9 2.2 3.7 0.9 
47.5 18.0 15.8 6.3 16.9 13.9 10.0 3.1 2o- dl 
43.6 17.0 14.2 Be 13.9 12.5 10.8 2.8 5.2 1.2 
56.1 19.1 14.9 Bed 14.4 22.2 10.0 1.9 3.4 1.3 
Average 49.1 18.9 18.4 4.4 17.6 11.9 10.6 2.8 | 4.8 1.0 
Minimum 43.6 15.5 14.2 ail 13.9 8.1 8.1 1.7 2.5 0.9 
Maximum 56.1 21.6 23.9 6.4 20.8 22.2 14.2 3.6 9.5 1.3 
TL : Total length including free flagellum 
P-N : Posterior end to middle of nucleus 
A-N : Anterior end to middle of nucleus 
K-N : Kinetoplast to middle of nucleus 
P-K : Posterior end to kinetoplast 
FF : Free flagellum 
W : Width at the widest point 
NL : Nuclear length at the longest point 
KI : Kinetoplast Index = P-N/K-N 
NI : Nuclear Index = P-N/A-N 
see Miyata (1975) 


1976-7-3-4), and all the figures and tables shown in the present paper also prepared from the 


type smears. 


Type locality: Yona, 


Kunigami-son, northern part of Okinawa Island, Japan. 


The 


details on the type locality and survey method will be reported in a separate paper by Miyata, 
Miyagi, and Tsukamoto (1978). 


Vector: unknown 


DISCUSSION 


According to literatures, about sixty species of trypanosomes have been known in the 


world from the reptiles (see Miyata, 1978). 


recorded from the family Gekkonidae. 


1. Trypanosoma pertenue Robertson, 1908 


Host: Hemidactylus triedri and Hemidactylus leschenaultti 


Among them the following twelve species were 


Locality : Ceylon 
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Fig. 3. Trypanosoma ryukyuense n. sp. 
a-b. immature trypanosome 
c-f. typical form (Type I) 


2. Trypanosoma leschenaultii Robertson, 1908 


Host: Hemidactylus leschenaultti Locality : Ceylon 
3. Trypanosoma gallayi Bouet, 1909 
Host: Psylodactylus caudicinctus Locality: West Africa 
4. Trypanosoma platydactyli Catouillard, 1909 
Host: Tarentola mauritanica (=Platydactylus muralis) Vector: sand fly (reported 
by Adler and Theodor, 1935) Locality : Africa 


5. Trypanosoma hemidactyli Mackie, Das Gupta, and Swaminath, 1923 
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Fig. 4. Trypanosoma ryukyuense n. sp. 
g. typical form (Type I) 
h. intermediate form 
i-l. broader form (Type II) 


Host: Hemidactylus fernatus Locality : India 
6. Trypanosoma phlebotomi (Mackie, 1914), Shortt and Swaminath, 1931 
= Herpetomonas phlebotomi Mackie, 1914 


Host: Hemidactylus fernatus Vector: sand fly, Phlebotomus babu var. shorti(repor- 
ted by Shortt and Swaminath, 1931) Locality : India 


7. Trypanosoma garnhami Grewal, 1955 
Host: Hemidactylus brookii angulatus and Lacerta viridis (experimental) 


Vector: Rhodnius prolixus (experimental) and Ornithodorus parkert (experimental) 
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Table 2. Size (in microns) of Trypanosoma ryukyuense n. sp. (broad form) 


BL BW FF K-N NL 
37.8 25.0 5.6 17.3 3.3 
40.0 23.1 9.7 18.9 2.8 
333 26.9 7.8 8.9 3.3 
38.9 22,2 10.6 9.8 3.3 
33.9 26.9 8.3 5.0 3.3 
33.9 21.9 6.9 9.7 3.1 
32.2 23.6 15.3 8.1 2.8 
32.5 20.8 8.3 5.6 2.8 
28.6 25.0 6.1 9.6 ano 
32.8 30.0 13.9 10.6 3.3 
32.5 26.1 11.7 7.4 3.1 
32.5 22.8 6.9 11.0 3.6 
25.8 17.8 11.7 6.1 3.3 
33.6 19.2 2.8 3.4 3.3 
31.7 16.4 8.3 9.9 Sack 
Average 33.3 23,2 9 9.4 3.2 
Minimum 25.8 16.4 8 3.4 2.8 
Maximum 40.0 26.9 15.3 18.9 6 
BL : Body length at the longest part as shown in text figure (below) 
BW : Body width at the widest part 
FF : Length of free flagellum 
K-N : Kinetoplast to middle of nucleus 
NL : Nuclear length at the longest point 
NW : Nuclear width 
| FF 
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Locality : Africa 
8. Trypanosoma ocumarensis Scorza and Dagert, 1955 

Host: Thecadactylus rapicaudus Locality : Venezuela 
9. Trypanosoma phylluri Mackerras, 1961 

Host: Phyllurus platurus Locality: Australia 
10. Trypanosoma thecadactyli Christensen and Telford, 1972 

Host: Thecadactylus rapicaudus Vector: sand fly, Lutzomyia trinidadensis 

Locality : Panama 
ll. Trypanosoma petteri Brygoo, 1966 

Host: Phelsuma madagascariensis Locality : Madagascar 
12. Trypanosoma loricatum (Mayer, 1843), Franca and Athias, 1906 

= Paramecium loricatum Mayer, 1843 

Host: frogs (Rana spp.); lizard, Agama colonrum and Lygosoma sp. (reported by Todd 

and Wolbach, 1912); gekko, Hemidactylus fasciatus (reported by Garnham and Duke, 
1953, from Gambia, Africa) 

Those twelve species were detected from the blood of lizard belonging to the subfamily 
Gekkoninae of the family Gekkonidae, which is devided into two subfamilies, Gekkoninae 
and Eublephariinae. The present species, Trypanosoma ryukyuense n. sp., is the first 
trypanosome recorded from the subfamily Eublephariinae. Typical form of T. ryukyuense can 
be distinguished from all other trypanosomes known from reptiles or other animals based on 
its peculiar morphology due to spiral ridges. T. ryukyuense apparently differes from T. 
hemidactyli, T. platydactyli, T. leschenaultii, T. pertenue, and T. gallayi, in appearence, 
all of which have long and narrow bodies. T. ryukyuense is different from T. phlebotomi, 
because which has no free flagellum. T. garnhami is somewhat similar to the broader form of 
T. ryukyuense, but the former has small body and no spiral ridges. T. ocumarensis, T. phylluri, 
and T. thecadactyli are distingushed from T. ryukyuense by the absence of spiral ridges. 
The broader form of T. ryukyuense is similar to T. loricatum, which was originally described 
from frogs. T. loricatum has ridges on the body surface, but this species has a very short 
free flagellum. From reasons mentioned above, it is concluded that T. ryukyuense is a well 
established species distinguishable from all the known trypanosomes, and is named after the 
type locality “Ryukyu”, another name of Okinawa. 

According to literatures, known vectors of trypanosome of Gekkonidae are sand flies 
belonging to the genera Phlebotomus in the Old World and Lutzomyia in the New World. 
In Okinawa Island, however, there are no record of sand fly, then other blood-sucking insect, 
for example a kind of mosquito, might be a possible vector for this trypanosome. E. kuroiwae 
kuroiwae (Japanese name : Kuroiwa-tokagemodoki) is a very rare animal which distributes 
as relics only in Okinawa Island, and two other subspecies E. k. orientalis (Japanese name: 
Madara-tokagemodoki) and Æ. k. splendens (Japanese name: Obi-tokagemodoki) distribute in 
other small islands located in the Ryukyu Archipelago (Nakamura and Uéno, 1974). E. k. 
kuroiwae is seen at night on a narrow path across in the forest, and the lizard usually does 
not escape from a spot of flash-light in such cases. This lizard has apparently a nocturnal 
habit, and during the day-time it seems to take rest in a small cleft of rock or holes. The 
vector of T. ryukyuense might suck the blood of E. k. kuroiwae in such resting places. 
Further studies to confirm the life cycle of T. ryukyuense must be carried out. 
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Fig. 5. Eublepharis kuroiwae kuroiwae (Namie, 1912), 
host of Trypanosoma ryukyuense n. sp. 


ACKNOWLEDGEMENTS 


The author deeply indebted to Dr. Ichiro Miyagi, Laboratory of Medical Zoology, 
College of Health Sciences, University of the Ryukyus, for his co-operation in collecting 
materials used in this study, and to Dr. Masuhisa Tsukamoto, Department of Epidemiology, 


Institute for Tropical Medicine, Nagasaki University, for his advices and encouragements. 


REFERENCES 


1) Adler, S. & Theodor, O. (1935): Investigations on Mediterranean kala azar. X. A note on Trypanosoma 
platydactyli and Leishmania tarentolae. Proc. Roy. Soc. London, (Ser. B} 116, 543-544. 

2)* Bouet, G. (1909) : Sur quelques trypanosomes des vértebrés å sang froid de l'Afrique occidentale 
française. C.R.Séanc. Biol., 66, 609-611. 

3)  Brygoo, E. E. (1966): Hématozoaires de reptiles malgaches. VI. Trypanosoma petteri n. sp. parasite 
de Phelsuma. Liste des trypanosomes de reptiles. Arch. Inst. Past. Madagascar, 35, 171-184. 

4) Catouillard, G. (1909): Sur un trypanosome du gekko commun de Tunisie (Platydactylus muralis). 
C. R. Séanc. Soc. Biol., 67, 804-805. 

5) Christensen, H.A. & Telford, S. R. , Jr. (1972): Trypanosoma thecadactyli sp. n. from forest geckoes 
in Panama, and its development in the sandfly Lutzomyia trinidadensis (Newstead) (Diptera, Psycho- 
didae). J. Protozool., 19, 403-406. 

6)* França, C. & Athias, M. (1906): Recherches sur les trypanosomes des amphibiens. Arch. R. Inst. 
Bacteriol. Camara Pestana, 1, 127-165. 

7) Garnham, P. C. C. & Duke, B. O. L. (1953): Certain parasitic protozoa from the Gambia. Trans. 
Roy. Soc. Trop. Med. Hyg., 47, 7-8. | 

8) Grewal, M. S. (1955): On a new trypanosome from the blood of an African gecko, Hemidactylus 
brookti angulatus Gray, 1845. Res. Bull. Panjab Univ. Sci., 106, 269-281. 


9) 
10)* 
11)* 


12)* 


13) 


14) 


15) 


16) 


17) 


18) 


19) 


20)* 


167 


Mackerras, M. J. (1961):The haematozoa of Australian reptiles. Australian J. Zool., 9, 61-122. 
Mackie, F. P. (1914): A flagellate infection of sand flies. Indian J. Med. Res., 2, 377. 

Mackie, F. P., Das Gupta, B. M. & Swaminath, C. S. (1923): Progress report of kala-azar. Indian 
J. Med. Res., 11, 591. 

Mayer, A. F. I. C. (1843): Spicilegium observationum anatomicarum de organo electrico in Raiis 
anelectricis et de Haematozois. Bonnae. 

Miyata, A. (1975): Trypanosoma (Megatrypanum) palawanense n. sp. (Protozoa: Trypanosomatidae) 
detected from Rattus panglima Robinson in Palawan Island, the Philippines. Trop. Med., 16, 103- 
111. 

Miyata, A. (1978): Parasitic Protozoa, its taxonomy, ecology and evolution. 1600 pp. Cin preparation 
in Japanese). 

Miyata, A., Miyagi, I. & Tsukamoto, M. (1978): Haemoprotozoa detected from the cold-blooded 
animals in Ryukyu Islands. Trop. Med., 20 Cin prsss). 

Nakamura, K. & Uéno, S-I. (1974): Japanese reptiles and amphibians in colour. Hoikusha Publ. 
Co., Ltd., Osaka. (in Japanese). 

Robertson, M.(1908): Å preliminary note on Haematozoa from some Ceylon reptiles. Spolia Zeylanica, 
5, 178-185. 

Scorza, B. & Dagert, B. (1955): Trypanosoma mega Dutton and Todd, 1903, y Trypanosoma rotatori- 
um Mayer, 1843, en batracios y una nueva especie en un saurio de Venezuela. Bol. Soc. Venez. Cien. 
Nat., 16, 205-208. 

Shortt, H. E. & Swaminath, C. S. (1931): Life-history and morpyology of Trypanosoma phlebotomi 
(Mackie, 1914). Indian J. Med. Res., 19, 541-564. 

Todd, J. L. & Wolbach, S. B. (1912): Parasitic protozoa from the Gambia. J. Med. Res., 26, 
(n. ser. 21), 195-218. 


* cited from other literatures 


WHERE Z OTT hb APSE PEL OKRA RHE RUA YD Y—-—~O1eR Trypanosoma ryukyuense 
TE # Geli KSA RAT SD 


2847 PRATE Se, WAR IOS Ay EUR Rare PERC BSS SS CHHTIE 
RETZA, 197687 AERA REE EE O FR BA CAB ABO RUN SB KK, 
COBUVMMRAF TDTIEDTE, BU MRA LCL CARICA fa bh USP VIKER LU 
ko ARBFERAR Cid, TEKO RY e LREULTRUSK ESRC, VRAYVDIDI DAR 
BEL ECM UR. ODE 5 KJÆRE ND PV 247 TTE MONTE bLOTH 
Do PEER Ci, KVA Vri 0 2c brah, 1 ANGERHEE” > 0 TRE 
49.1370, fAEl0.63 787, BRAHREDESIII9I3I Zey T, FØRTI | AALTO, 
COA TÆR bE ATKICIE DEE CO, COL SATs bh VA RISE TE 
(Ab CWT eo kt, ANA HAC, AREI 1 REN? DE A REGNA iD 
DHS. BEM bys, V= EVE Ried, AFR TA GPS MD Ye ENDA bd 
Do OFRET IA BLOM ALLELE MATO, FAPREAL EMBO BAG HØST 
KLVHDT, LON I- BANET I SER HEN — TD» ÆRE + HE(E] (BS %) 16008, 
TRE HATT) ORTL SØN Lo 

BES #19% #3. 48E 157—167H, 19774125 


